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PORTABLE DEVICES FOR DIFFERENT CONTROL INTERFACES 

FIELD OF THE INVENTION 
[0001] The present invention relates to power generation devices and 
in particular to communication interfaces for power generation devices. 

BACKGROUND OF THE INVENTION 

[0002] Material processing, such as plasma deposition and sputtering, 
through the utilization of plasmas has been known for many years. These 
processes generally employ a generator to provide either an RF or high voltage 
DC power signal that is coupled to a plasma chamber. Conventional generators 
typically include a custom data communication system for transmitting signals 
between internal and external assemblies. Referring to Figure 1, a conventional 
generator 10a having a custom data communication system is shown. The data 
communication system generally employs a mixture of analog/digital signals for 
internal communications -between system assemblies and a custom interface 12 
for communications between the generator and the customer. 

[0003] Referring to Figure 2, another communication link configuration 
for communications between a generator 10b and customer includes the 
multiproduct configuration in which the generator 10b has both a custom 
interface 14 and a separate multiproduct interface 16. The custom interface 14 
supports communications between the customer and the generator 10b, while 
the multiproduct interface 16 supports communications between the generator 
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10b and a variety of different products. The multiproduct configuration typically 
includes a control system 17 for coordinating communications flowing through 
the custom 14 and multiproduct 16 interfaces. 

[0004] Referring to Figure 3, a third conventional communication link 
configuration for a generator 10c is shown. The communication link includes a 
coprocessor within a custom multiprocessor control system 18 to provide 
enhanced control of communications through the custom interface 20. The 
coprocessor coordinates the flow of information from the generator through the 
custom interface 20. 

[0005] Each of these configurations shares several drawbacks 
including inaccessibility for upgrading and servicing the interface, reduced 
interface choices for the customer, and the high cost of producing and 
maintaining customized versions of the generator to support different interface 
standards. 

SUMMARY OF THE INVENTION 
[0006] A communications interface system and method for a plasma 
generator is provided. The communications interface system includes a 
generator assembly that has a standard POD interface for communicating 
information that complies with a first protocol. A portable device is coupled 
between the standard POD interface and a second communication interface for 
communicating information therebetween. The second communication interface 
communicates information in a format that complies with a second protocol. The 
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portable device is detachable from the standard POD interface and the second 
communication interface. A first communication link couples the standard POD 
interface to the portable device. A second communication link couples the 
portable device to the second communication interface. 

[0007] Further areas of applicability of the present invention will 
become apparent from the detailed description provided hereinafter. It should be 
understood that the detailed description and specific examples, while indicating 
the preferred embodiment of the invention, are intended for purposes of 
illustration only and are not intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The present invention will become more fully understood from 
the detailed description and the accompanying drawings, wherein: 

[0009] Figure 1 illustrates a block diagram of a first conventional 
generator communication link configuration; 

[0010] Figure 2 illustrates a block diagram of a second conventional 
generator communication link configuration; 

[0011] Figure 3 illustrates a block diagram of a third conventional 
generator communication link configuration; 

[0012] Figure 4 illustrates a block diagram of a first embodiment of a 
portable device communication link in accordance with the teachings of the 
present invention; 
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[0013] Figure 5 illustrates a block diagram of a second embodiment of 
a portable device communication link in accordance with the teachings of the 
present invention; and 

[0014] Figure 6 illustrates a block diagram of a third embodiment of a 
portable device communication link in accordance with the teachings of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0015] The following description of the preferred embodiment(s) is 
merely exemplary in nature and is in no way intended to limit the invention, its 
application, or uses. 

[0016] Referring to Figure 4, illustrated is a block diagram of a 
presently preferred embodiment of a generator 30 interconnected to a 
communications interface system 32 in accordance with the principles of the 
invention. Although, the communications interface system is preferably used in 
conjunction with a generator, the scope of the invention includes interfacing to 
other power delivery system components in addition to generators, such as 
matching networks, V/l probes, output sensors, and power amplifiers. The 
communications interface system 32 comprises a custom interface POD 34 
coupled between a standard POD interface 36 and a custom interface (not 
shown) via a pair of communication links 38 and 40. The custom interface POD 
34 is one version of an unlimited variety of interface PODs that are used to 
facilitate communication between generators that have a generic interface 
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protocol such as the standard POD interface protocol, and another interface 
based on a different communication protocol such as AnyBus, Ethernet, 
Devicenet, and Analog Interface. 

[0017] The generator 30 uses only the generic interface protocol as the 
standard for communicating with other assemblies and devices. There are not 
different versions of the generator 30 for communicating with interfaces based on 
a different protocol. Essentially, the communications interface system 32 shifts 
the interface adapting mechanism outside of the generator 30, into the interface 
PODs which are separate from the generator 30. For example, in the presently 
preferred embodiment the standard POD interface protocol is used for all of the 
generators. To interface the generator 30 to a device that uses a different 
protocol such as Devicenet, a Devicenet interface POD is coupled between the 
generator 30 and the Devicenet device. Likewise, to interface the generator 30 
to a device that uses Ethernet, an Ethernet interface POD is coupled between 
the generator 30 and the Ethernet device. In each case, the interface POD 
interfaces the generic interface of the generator 30 to a different interface 
protocol. By shifting the interfacing function into the interface POD, several 
advantages are gained. For example, upgrading and servicing the interface is 
enhanced since the interface is accessible, the generator is easily interfaced to 
several different interfaces merely by selecting a corresponding interface POD, 
and the additional cost associated with producing and maintaining customized 
versions of the generator to support different interface standards is eliminated. 
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[0018] In addition to interfacing the generator 30 to another device (not 
shown), the communication interface system may be used to interface other 
generator assemblies to internal generator assemblies or external devices. 
Generator assemblies include power amplifiers, V/l probes, output sensors, 
control assemblies, and internal power supplies. Before describing further 
embodiments of the communication interface system, it is necessary to describe 
the interconnection of the assemblies of the generator 30. The generator 30 
includes a debug interface 42 for maintenance and initial system test. A control 
system 44 coordinates the operation of the generator 30 including output 
regulation and communication with external devices. Drive signals from the 
control system 44 are coupled to a power amplifier 46 that generates the power 
output. An output sensor 48 senses signal characteristics of the power output. A 
housekeeping power supply 50 provides regulated power for the assemblies of 
the generator 30. An internal data interface 52 coordinates communication 
between the power amplifier 46, output sensor 48, and housekeeping power 
supply 50. 

[0019] Continuing to refer to Figure 4, a second embodiment of a 
communication interface system 54 is illustrated. The output sensor 48 of the 
generator 30 includes a standard POD interface (not shown) that is coupled 
through a network interface POD 56 to a network 58. Communications from the 
output sensor 48 flow through a high speed link 60 to the network interface POD 
56, and then through another link 62 to the network 58. Generally, if the output 
sensor 48 is an assembly of a generator that includes a standard POD interface 



6 



Attorney Docket No. 3197-000009 

36, communications from the output sensor 48 are routed through the standard 
POD interface 36 of the generator 30. However, if the associated generator does 
not include a standard POD interface 36, then routing communications through a 
network interface POD 56 as described for the communication interface system 
54 is preferred. As in the previous embodiment, the network interface POD 56 is 
separate from the generator 30 to facilitate accessibility, flexibility in selecting 
interfaces, upgradability, lower cost of production, and improved maintainability. 

[0020] Referring to Figure 5, a second embodiment of a 
communication interface system 72 coupled to a generator 70 is shown. The 
combination of communication interface system 72 and generator 70 is similar to 
the combination of communication interface system 32 and generator 30 in 
function with corresponding elements numbered in the range 70-99, except that 
communication interface system 72 includes additional communication links 94 
for interfacing to multiple devices such as generators, generator assemblies, and 
networks. In addition, a system controller is included in the custom interface 
POD 74 to co-ordinate the interaction of the communication links 78, 80, and 94. 

[0021] Referring to Figure 6, a third embodiment of a communication 
interface system 102 coupled to a power delivery system component 100 is 
shown. The combination of communication interface system 102 and power 
delivery system component 100 is similar to the combination of communication 
interface system 32 and generator 30 in function, with corresponding elements 
numbered in the range 100-122, except that interface POD 104 includes a 
coprocessor 124 to support interfaces having higher speeds and increased 
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functionality. The interface POD 104 also includes a mass storage system 126 
either alone or combination with the co-processor 124. The scope of the 
invention includes mass storage systems that use storage devices such as flash 
cards, writable CD-ROM, writable optical disks, and magnetic media. 

[0022] The description of the invention is merely exemplary in nature 
and, thus, variations that do not depart from the gist of the invention are intended 
to be within the scope of the invention. Such variations are not to be regarded as 
a departure from the spirit and scope of the invention. 
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